ABSTRACT Four girls born to second cousin parents developed chronic chest infection and bronchiectasis in infancy. Three were studied in detail: they all had the same HLA haplotype, all showed random orientation of cilia or compound cilia in the respiratory tract, and all had low levels of the Cl and C2 components of the complement system. Although the cause of the respiratory disease in this family remains unclear, it is suggested that the low Cl levels may have contributed to the disease in two of the children while the low C2 levels were artefacts and the ciliary abnormalities were secondary to chronic chest infection.
We have recently encountered a Jordanian family in which four children born to second cousin parents suffered from recurrent chest infections and bronchiectasis. An inherited abnormality was suspected and, because primary defects in host defence often have a genetic basis, 1-3 we have investigated defence mechanisms against infection as fully as possible in this family.
Case histories CASE 1 This girl (As J, aged 10 years) had had a productive cough and catarrh since infancy. At 8 years she had been admitted to a sanatorium with suspected, but unconfirmed, pulmonary tuberculosis. At 9 years she had undergone a left pneumonectomy. On examination she was a small, thin child with scattered crackles and wheezes over the right hemithorax. Her chest radiograph showed absence of the left lung, right middle lobe collapse and bronchial wall thickening at the right base. The maxillary sinuses were opaque and the frontal sinuses were absent. CASE 2 This girl (Kh J, aged 9 years) had been short of breath and had had a productive cough since infancy. On examination she had finger clubbing and central cyanosis. There was dullness to percussion and widespread crackles were heard over the left hemithorax. The chest radiograph showed a con- (fig 1) . The maxillary sinuses were opaque and the frontal sinuses were absent. In view of the severity of the disease affecting the left lung, left pneumonectomy was carried out.
A boy (Fi J) died aged 6 years and was not seen by us. He had had a productive cough throughout his life. Shortly before his death he had developed a swelling of the right jaw and hilar lymphadenopathy for which he had received radiotherapy. CASE 3 In this girl (Ey J, aged 5 years) a productive cough and sinusitis had been present since infancy. On examination she had finger clubbing and there were coarse crackles and wheezes over both sides of the chest. The chest film showed moderately dense shadowing involving both lower lobes, the middle lobe and the lingula, with dilated bronchi visible at both lung bases (fig 2) . The maxillary sinuses were opaque. Nasal biopsies from cases 1, 3, 4, and their father were examined by electron microscopy. Occasional compound cilia containing more than one group of 9 + 2 microtubules were seen in cases 1, 4, and the father, and occasional absence of the central pair of microtubules was seen in case 1 (fig 3) . Random orientation of the cilia was seen in cases 1, 3, and the father (figs 4, 5). Tissue preservation did not permit adequate examination of radial spokes or, in cases 1 and 4, of dynein arms, but the latter structures were identified in case 3 and the father (fig 4, insert) .
Discussion
Interest in this family centres on the combination of abnormal cilia and deficiencies in the complement system. A number of different abnormalities of respiratory tract cilia have been reported in association with chronic chest infections or with bronchiectasis. A lack of axonemal (dynein) arms on the outer microtubular doublets of the cilia of patients with Kartagener's syndrome have been described, often in association with male infertility and with immotile spermatozoa which also lack dynein arms." -13 The term Immotile Cilia Syndrome has been proposed to include such cases, and also incomplete forms of Kartagener's syndrome with absent ciliary dynein arms.1314 Absent radial spokes in the immotile nasal and bronchial cilia of a family with recurrent respiratory infections has been reported recently. 15 In the family that we have studied dynein arms and radial spokes were present in the cilia of at least some members, but all showed other ciliary abnormalities including random orientation, compound cilia and absence of central microtubules, alterations which have been reported in patients with bronchial carcinoma and with asthma and in animals exposed to carcinogens or to 50 % oxygen.1620 Thus the abnormal cilia in the children may have been coincidental or secondary to their recurrent infections. The healthy father of our patients also displayed random orientation of cilia and compound cilia, and it is therefore likely that some additional defect existed in the children to account for their chronic respiratory infection. The only abnormalities found apart from those affecting the cilia were in the complement system.
The levels of C2 detected were compatible with heterozygous C2 deficiency on only one of the two estimations in each child. suggests either that activated Cl was present in the test serum or that some form of competitive inhibition was taking place. 10 That Cl activation could be responsible is suggested by the finding that "target" formation only occurred on the first estimation when the children had active infection clinically.
At the time of the second estimation "targets" were absent and all the children had improved clinically and radiologically. The further reduction in Cl levels in cases 3 and 4 was therefore unlikely to have been the result of increased Cl activation. In addition the presence of normal or elevated C4 levels on both estimations, in all the children, is against Cl activation since activated Cl rapidly consumes C4.2528 Thus it is likely that the low Cl levels in cases 3 and 4 represented either a genuine deficiency or a laboratory artefact.
An artefact is improbable since serum from case 1 gave normal levels and the three sera were stored and processed in parallel. However, deficiency of Cl or its subcomponents is extremely rare and, as with C2 deficiency, the usual associated diseases are of the immune complex type with, sometimes, recurrent upper respiratory tract infections.21 C1 deficiency was absent in case 1 and the presence of an identical chronic respiratory disease in all four siblings studied suggests that the low Cl levels in cases 3 and 4, even if genuine, were not directly responsible.
